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This  bulletin  has  been  prepared  in  response  to  numerous  requests 
from  school  districts  relative  to  the  selection  of  equipment  for  vo- 
cational or  industrial  schools. 

In  addition  to  a  number  of  lists  of  equipment,  there  is  a  brief 
general  discussion  of  the  problem  of  equipment,  selection  and  adapta- 
tion. This  discussion  will  answer  many  questions  that  are  con- 
stantly arising  in  connection  with  equipping  a  school  shop.  The  serv- 
ices of  the  Department  are  available  to  school  districts  needing  help 
on  equipment  problems  not  covered  herein. 

We  are  indebted  to  many  teachers  and  supervisors  for  valuable 
assistance  in  the  preparation  of  this  material.  Further  constructive 
suggestions  from  the  fields  as  to  helpful  revisions  and  additions  will 
be  greatly  appreciated. 

The  bulletin  was  prepared,  under  the  direction  of  Deputy  Super- 
intendent L.  H.  Dennis,  by  W.  P.  Loomis.  Professor  of  Industrial 
Education,  Pennsylvania  State  College,  formerly  Supervisor  of  In- 
dustrial Education,  Pennsylvania  Department  of  Public  Instrviction. 

Francis  B.  Haas. 
Superintendent  of  Public  Instruction. 


November  20,  1925. 
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SHOP  EQUIPMENT  FOR  VOCATIONAL  ALL-DAY 

TRADE  OR  INDUSTRIAL  SCHOOLS  OR 
DEPARTMENTS 

I.    GENERAL  STATEMENTS  CONCEKNING  SHOP  EQUIP- 
MENT IN  ALL-DAY  SCHOOLS 

Fully  Equipped  Shops  Needed.  In  an  all-day  trade  or  industrial 
school  it  is  necessary  to  have  a  complete  shop  equipment  for 
every  trade  that  is  tanglit.  All-day  schools  are  established  for 
the  purpose  of  giving  boys  specific  occupational  training.  If 
such  training  is  to  be  provided  in  a  school  shop,  the  equipment 
must  be  similar  to  that  which  is  found  in  industry. 

Fully  equipped  shops  moan  a  considerable  expenditure  of  funds  for 
the  initial  equipment.  Upkeep,  replacements  and  such  additions 
as  are  necessary  to  keep  abreast  of  the  developments  in  industry 
■also  add  considerably  to  the  cost  of  shop  equipment. 

Cost  of  Shop  Equipment.  Expenditures  that  are  necessary  when 
providing  unit  trade  shop  equipment  vary  with  different  trades. 
Ti-ade  installations  that  contain  large  and  complicated  machin- 
erv  and  a  e-reat  variety  of  tools  will  naturally  be  more  expensiv(; 
than  those  that  require  little  machinery.  For  instance,  the  cost 
of  such  equipment  for  a  complete  unit  trade  shop  that  will  be 
used  in  giving  instruction  in  machine  shop  practice  or  electrical 
testing  will  cost  more  than  a  complete  equipment  for  instruction 
in  tailoring  or  bricklaying. 

Establishment  of  trade  courses  will  be  approved,  however,  on  the 
basis  of  local  needs  rather  than  because  of  comparative  cost  of 
equipment. 

The  high  cost  of  equipment  and  the  apparent  limitations  in  regard 
to  the  variety  of  courses  that  can  be  offered  by  a  school  is  prob- 
ably the  most  important  factor  in  limiting  the  continual  growth 
of  all-day  trade  schools  under  public  supervision  and  control. 
Tliese  limiting  factors  seem  to  indicate  the  necessity  for  the 
development  of  some  plan  for  trade  and  industrial  education 
whereby  young  men  and  young  women  may  receive  their  prac- 
tical experience  in  industry  rather  than  under  the  school  roof. 

Loeal  Communities  Provide  Shop  Equipment.  The  State  and  Federal 
Laws  and  regulations  require  each  community  that  g-perates 
a  vocational  unit  trade  school  or  department  to  provide  ade- 
quate facilities  for  teaching  shop  work.  This  necessitates  the 
establishment  of  suggestive  standards  for  shop  equipment.  The 
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cost  of  eqiiipinent  is  borne  entirely  by  the  school  district.  There 
is  n(j  special  State  or  Federal  aid  ou  the  cost  of  equipment. 

II.    GENERAL  KEQU1REMENT&5   FOR  SHOP  EQUIPMENT 
IN  UNIT  TRADE  SCHOOLS 

Amount  of  Shop  Equipment-  M  least  one  shop  should  be  equipped 
for  each  trade  that  is  taught.  In  general  not  over  twenty  pupils 
can  be  instructed  effectively  by  one  teacher  in  a  shop  at  a  given 
time.  On  this  basis  for  some  trades  one  shop  should  be  equip- 
ped for  each  forty  pupils  enrolled  in  the  trade  course.  In  other 
trades  less  than  twenty  pupils  can  be  eirectively  taken  care  of 
in  a  shop  at  the  same  time.  In  these  cases  one  shop  will 
take  care  of  less  pupils. 

It  is  sometimes  possible  to  distribute  the  purchase  of  a  complete 
'  equipment  over  a  period  of  two  or  more  years.  When  condi- 
tions warrant,  it  is  advisable  to  purchase  equipment  in  install- 
ments provided  this  can  be  done  without  interfering  with  in- 
"  struction.  Such  a  plan  distributes  the  financial  burden  over 
a  period  of  years  and  in  some  cases  makes  it  possible  for  school 
districts  to  establish  shops  that  they  otherwise  could  not. 

The  Department  of  I'ublic  Instruction  will,  when  requested  to  do 
so,  advise  with  school  districts  in  regard  to  the  selection  of 
equipment  that  will  meet  local  needs,  and  a  purchasing  schedule 
that  will  make  it  possible  to  distribute  the  cost  over  two  or 
more  years. 

Type  of  Equipment.  The  equipment  should  be  of  a  type  that  is 
comparable  to  that  found  in  the  local  industries.  It  is  not 
advisable  to  decide  on  the  type  of  equipment  to  be  installed  in 
a  shop  until  a  survey  has  been  made  of  the  industries  in  which 
those  who  coinplete  tlie  trade  courses  Avill  seek  employment.  To 
be  most  eifective  the  shop  course  must  provide  the  students 
with  a  series  of  experiences  that  will  best  fit  them  for  profit- 
able employment. 

A  mistake  is  sometimes  made  in  having  too  many  machines  of  one 
make.  Representative  makes,  based  largely  upon  local  usage, 
should  be  selected.  This  will  make  it  possible  for  the  student 
to  obtain  a  wide  range  of  knowledge  and  experience  in  the  oc- 
cupation. 

Working  Capacity  of  Equipment.  The  size  or  capacity  of  the  equip- 
ment selected  should  be  determined  by  the  type  of  productive 
W'ork  that  Avill  be  turned  out.   Machines  of  sufficient  size  should 


be  provided.  It  is  not  good  management,  however,  to  purchase 
machines  or  other  equipment  of  larger  capacity  than  is  neces- 
sary for  the  shop  production  that  is  contemplated.  Cases  have 
been  known  where  a  complete  shop  equipment  could  have  been 
purchased  for  the  same  amount  of  money  that  was  actually 
spent  for  a  portion  of  it. 
Quality.  Good  quality  should  be  a  consideration  when  selecting 
equipment.  It  is  false  economy  to  select  equipment  on  the  basis 
of  price  alone.  Both  quality  and  price  should  be  given  con- 
sideration when  making  a  selection. 

Variety.  The  varity  of  equipment  will  vary  somewhat  with  the 
length  of  the  course.  In  a  one  or  two  year  course  it  is  advis- 
able to  teach  a  few  processes  well,  rather  than  to  attempt  a 
great  variety  of  instruction  with  consequent  lack  of  thorough- 
ness. From  this  standpoint  alone  it  is  always  advisable  to  de- 
termine the  variety  of  machinery  or  other  equipment  for  a  shop 
after  a  careful  analysis  of  the  course  that  ^^dll  be  taught. 

Arrangement.  The  units  of  equipment  should  be  arranged  in  rela- 
tion to  each  other  in  a  manner  that  will  facilitate  the  routing 
of  work  through  the  shop  in  accordance  with  the  best  indus- 
trial practice. 

Equipment  for  Recitation  and  Demonstration.  Practice  varies  in 
regard  to  the  facilities  provided  for  formal  recitation  and  class 
demonstration.  In  some  schools  provision  is  made  for  demon- 
stration by  the  instructor  and  for  class  assembly.  Some  author- 
ities hold  that  assembly  and  demonstration  facilities  in  a  shop 
are  indispensable,  others  are  of  the  opinion  that  such  facilities 
are  not  needed  for  effective  shop  work.  In  any  event,  when  the 
expenditure  of  funds  is  a  consideration,  it  is  probably  best 
practice  to  utilize  the  shop  space  for  shop  equipment  only  and 
to  conduct  whatever  group  instruction  that  may  be  necessary 
in  the  shop  in  a  very  informal  mianner.  Kegular  class  rooms 
conveniently  located,  may  then  be  used  for  formal  instruction 
or  assembly. 

Office  Equipment.  Each  instructor  should  be  provided  with  sufft- 
cient  office  equipment  of  a  type  that  will  make  it  possible  for  him 
to  adequately  and  safely  keep  the  records  of  the  shop.  The  in- 
structor's oflSce  may  be  located  out-side  of  the  shop  in  a  different 
room.  If  this  is  not  possible,  the  office  may  be  located  in  the 
shop  and  provisions  made  for  securing  the  files,  etc. 

Machinery  to  le  Safeguarded.  All  machinery  must  be  safeguarded 
to  meet  the  requirements  of  the  Pennsylvania  Department  of 
Labor  and  Industry. 
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III.  EQUIPMENT  REQUIREMENTS  FOR  VOCATIONAL  GEN- 

ERAL INDUSTRIAL  SCHOOLS 

Conditions  of  Operation  Affect  Equipment  Needed.  It  is  permissible 
to  operate  a  general  industrial  school  on  a  vocational  basis  in 
cities  of  less  than  25,000  population.  In  this  type  of  school  the 
young  man  or  young  woman  is  given  periods  of  instruction  in  the 
shop  work  of  several  typical  trades,  such  as,  carpentry,  electrical 
work,  bricklaying,  etc.  In  order  to  carry  out  the  requirements  of 
a  vocational  general  industrial  course,  it  is  not  always  neces- 
sary to  have  a  unit  shop  for  each  trade  taught.  For  instance, 
in  a  vocational  general  industrial  school  instead  of  having  one 
shoj)  for  each  of  the  trades,  one  shop  may  contain  equipment 
for  instruction  in  carpentry,  electrical  work,  bricklaying,  etc. 
The  equipment  of  such  a  shop  will  usually  consist  of  a  much 
smaller  number  of  machines  and  tools  than  is  found  in  the  unit 
trade  shop.  The  instruction  will  consequently  be  of  an  elemen- 
tary nature. 

General  Standards.  The  same  general  standards  for  kind  and  type 
of  equipment  hold  for  general  industrial  schools  as  have  been 
stated  for  unit  trade  industrial  schools.  Due  to  the  fact  that  the 
periods  of  experience  in  any  one  occupation  are  comparatively 
short  and  the  individual  trade  groups  smaller,  the  quantity  and 
size  of  machinery  and  tools  will  in  most  cases  be  materially  less 
than  that  which  would  be  required  for  unit  trade  classes. 

Arrangement.  Equii^ment  in  vocational  general  industrial  shops 
should  be  arranged  in  groups,  in  accordance  with  the  trade  classi- 
fication. For  instance,  a  shop  in  which  the  trades  of  carpentry, 
electrical  work  and  bricklaying  are  taught  would  have  three 
sections,  one  of  which  would  be  devoted  to  the  equipment  of 
each  occupation. 

IV.  EQUIPMENT  LISTS  CONTAINED  IN  THIS  BULLETIN 

ARE  SUGGESTIVE  ONLY 

Lists  Indicate  Typical  Practice.  The  lists  of  equipment  that  are  con- 
tained in  this  bulletin  have  been  derived  from  the  experiences 
of  a  number  of  schools  in  Pennsylvania.  They  were  originally 
produced  by  persons  with  experience  in  teaching  shop  work. 
They  have  since  been  edited  and  criticized  by  other  persons  of 
experience,  and  should  indicate  equipment  that  is  satisfactory 
for  effective  instruction 


Lists  Do  Not  Indicate  Alsolute  Standards.  The  lists  contained  in 
this  bulletin  are  intended  to  be  suggestive  only.  They  do  not 
set  a  maximum  or  minimum- standard  for  shop  equipment  in 
Pennsylvania.  The  lists,  when  used  by  local  school  districts, 
should  be  adapted  to  local  needs.  This  may  be  done  by  careful 
study  on  the  part  of  a  person  or  persons,  who  are  qualified  to 
determine  the  specific  equipment  requirements  for  each  shop 
under  consideration. 

V.    USE  OF  THE  EQUIPMENT  LISTS  WHEN  TWO  OE  MORE 
SHOPS  ARE  ESTABLISHED 

Equipment  Lists  Contain  Many  DiqMcdtions.  Each  equipment  list 
contained  in  this  bulletin  is  complete  in  itself.  For  this  reason 
machinery  and  tools  found  in  one  list  are  sometimes  repeated 
in  other  lists.  Such  duplications  are,  in  some  cases,  necessary, 
but  usually  this  does  not  follow.  ^Vhenever  advisable  from  the 
standpoint  of  economy  and  permissible  from  the  standpoint  of 
effective  instruction,  duplications  of  equipment  in  two  or  more 
shops  should  be  eliminated. 

Deterynining  Factors  in  Eliminating  Duplications.  The  deteriT\ining 
factor  in  coming  to  a  decision  in  regard  to  the  elimination  of 
equipment  in  one  shop  that  duplicates  the  equipment  o'f  another 
shop,  is  whether  or  not  the  instruction  in  the  one  shop  can  be 
successfully  carried  on  by  using  the  machinery  of  the  other  shop. 
If  any  machine  or  tool  must  be  used  to  such  an  extent  in  a  shop 
that  its  elimination  from  the  shop  would  be  undesirable,  it 
should  be  retained,  even  though  its  retention  will  cause  a  duplica- 
tion of  equipment.  Such  retention  is  also  sometimes  justified 
when  the  work  to  be  done  by  the  machine  or  tool  is  so  specialized 
as  to  require  exceedingly  close  supervision  by  the  trade  teacher. 

SJiops  mould  Work  as  a  Unit.  A  system  of  shops  located  in  a 
school  should  work  as  a  unit  in  much  the  same  fashion  as  does  a 
system  of  shops  in  an  industry.  For  this  reason  teachers  should 
be  willing  to  use  the  facilities  of  other  departments  as  occasion 
arises.  Such  a  policy  has  a  beneficial  efl^ect  on  the  faculty  and 
students  and  at  the  same  time  leads  to  effective  and  economical 
operation. 

VI.    EXPLANATION  OF  SYMBOLS  USED  IN  EQUIPMENT 

LISTS 

*  Indicates  equipment  that  need  not  be  purchased  until  the  second 

year  of  the  course. 
**  Indicates  that  which  is  recommended  as  desirable,  but  not  essen- 
tial for  instructional  purposes.  , 
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VII.    EQUIPMENT  FOR  AEMATUEE  WINDING  AND  MOTOR 

REPAIR 

'  .     (20  Students) 

Machinery 

1    coil  winder  with  suitable  drive 
1    coil  puller 

1  nine  inch  lathe  and  tools 

2  compound  wound  motors ;  D.  C. ;  2  H.  P. ;  220  volts 
1    series  wound  motor ;  D.  C. ;  2  H.  P. ;  220  volts 

1    shunt  wound  motor  ;  D.  C. ;  2  H.  P. ;  220  volts 
*4    split  phase  motors ;  110  volts ;  60  cycles ;  single  phase ;  i  H.  P. ;  wound 
stators 

*2  split  phase  motors;  110  volts;  60  cycles;  single  phase;  J  H.  P.;  wound 
rotors 

*2    century  repulsion  induction   motors ;   110-220  volts ;  60  cycles ;  single 

phase;  i  H.  P. 
*1    fractional  H.  P.  motor ;  110  volts  ;  series  universal 
*1    one-sixth  H.  P.  series  A.  C.  motor ;  110  volts ;  60  cycles 
*2    three  phase  motors  ;  2  H.  P. ;  220  volts ;  60  cycle  ;  squirrel  cage  induction  ; 

semi-closed  slot 

*2  three  phase  motors  ;  2  H.  P. ;  220  volts ;  60  cycle  ;  squirrel  cage  induc- 
tion ;  open  slot 

*1    variable  speed  induction  motor ;  2  to  5  H.  P. ;  220  volts ;  60  cycles ; 

3  phase 
1    em,ery  grinder 

1    ivr  p        5  Motor:  220  volts;  3  phase;  60  cycle;  A.  C. 
J.    m.       set  ^  Generator:  220  volts;  D.  C. ;  10  amperes 
1    M  G  set  ^  Motor :  220  volts  ;  3  phase ;  60  cycle ;  A.  O. 

i  Generator:  single  phase;  220  volts;  60  cycle;  IK.  V.  A. 
Note :  Any  of  the  above  motors  or  generators  may  be  purchased  on  the 
second  hand  market  and  repaired  in  the  shop. 

Tools  and  Accessories 

20  armature  stands 

20  flat  bastard  files,  10"  ■    '  ' 

20  pr.  side  cutting  pliers,  7"  .    ■  - 

20  pr.  diagonal  pliers,  6" 

20  machinist's  screwdrivers,  6"  '  ■  ,  . 

20  cabinet  screwdrivers  ■     •  '      '     .  . 

20  jack  knives  .  •-     '  ,  / 

20  pr.  shears,  7"  ~'  • 

20  rawhide  mallets  .  •    '  ■    '  ■ 

20  fibre  horns  '  , 

20  lead  skinners  .    -  ..  , 

20  tinsmith's  hammers 

20  fibre  drifts,  1/16",  2-i"  x  4" 

20  fibre  drifts,  1/S",  2i"  x  4"  •  '  ' 

6  fibre  drifts,  i",  3"  x  5"  ■  . 

6  pr.  long  nose  pliers  ■   -     '  . 

1  oil  squirt  can  '  ■ 

15  armatures,  assorted  automobile  generator  . 

5  armatures,  220  volt,  D.  C.  small 

3  armatures,  3  H.  P.,  D.  G.,  open  slot  >  ■ 
1  starting  box,  2  H.  P.,  220  volts.  3  point       ,  - 

1  starting  box,  2  H.  P.,  220  volts,  4  point  " 
3  water  rheostats 

2  voltage  transformers,  single  phase,  60  cycle,  5  K.  W.,  ratio  2  to  1,  110- 

220-440  volts 

*1  oil  starting  compensator,  three  phase,  220  volt,  60  cycle,  2  to  5  H.  P., 
with  no  voltage  release  and  overload  relays 

*1  controller,  3  phase,  220  volt,  2  to  5  H.  P.,  for  starting  and  speed  varia- 
tion of  wound  rotor  induction  motor 

1  growler,  110  volts,  60  cycles 

2  buzzer  and  receiver  testing  outfits 
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VII.    EQUIPMENT  FOR  AEMATUEE  WINDING  AND  MOTOE 

EEPAIE  (CON  T.) 

Tools  and  Accessories — Continued. 

1    three  phase,  60  cycle,  220  volt  A.  C.  source  of  electrical  supply  of  suitable 
capacity 

1    coil  baker  .  - 

1    A.  C.  test  board  '  ' 

1  D.  C.  test  board 

2  gas  soldering  stoves  '  .  ^  ^ 
2    blow  torches,  1  qt. 

4  soldering  coppers,  2  lb. 
2    soldering  coppers,  i  lb. 

5  test  lights  (one  on  each  bench) 

1    Miller  Cowen  Dynamo  Electric  Machine 

1    A.  C.  machine,  M.  F.  3851  (Central  Scientific  Co.) 

1  galvanometer 

1    D.  C.  voltmeter,  0  to  300 

1    D.  C.  ammeter,  0  to  25 

1    D.  C.  ammeter,  0  to  1.2  and  0  to  12 

1-  D.  C.  millivoltmeter,  0  to  75 

1    A.  C.  voltmeter,  0  to  300 

1    A.  C.  ammeter,  0  to  10 

1    A.  C.  ammeter,  0  to  25 

1    wattmeter,  0  to  1500  ■  - 

1    wheatstone  bridge 

1    suitable  switchboard  _  ■  .  . 

1    outside  micrometer,  0  to  *  inch 
1    speed  indicator 
1    prony  brake  outfit 

1    steel  scale  and  square  attachment,  12" 

1    pr.  outside  spring  calipers,  6"  - 

1    pr.  inside  spring  calipers,  <)"  ,  '  • 

1    pr.  spring  dividers,  6"  ^  . 

1    hand  drill  • 

1    breast  drill  •  -  ^ 

1  brace 

1    set  t-nist  drills  ^  - 

1    set  wood  bits 

1    set  bolt  dies  and  taps  '  '  - 

1    wire  gauge,  B  &  S. 

1    ten  thousand  ohm  testing  magneto 

1  pr.  tin  shears 

2  bench  vises 

6    rat  tail  files,  assorted  sizes  .  " 

6    flat  mill  files,  10" 

2    file  brushes  -  . 

2    rules,  5'  . 

1    Stillson  wrench,  8"  '  r- 

1  Stillson  wrench,  10" 

2  Westeote  wrenches.  8"  _  ■ 
1    Westeote  wrench,  10" 

4    hacksaw  frames 

6    cold  chisels  .  . 

6    pr.  gas  pliers  . 

6    coil  lifters  .  . 

6  .  wedge  drivers 

6    lead  raisers 

6    blunt  chisels         ,         -      "      -  ' 
6    paper  cell  cutters 
6    steel  coil  drifts 
10    lead  drifts 
'Furmture 

5    work  benches  (4  men  to  each  bench) 

1    instrument  cabinet 

1    teacher's  desk  and  chair 

1    blackboard    (portable)  ■    •  '  , 
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VII.    EQUIPMENT  FOR  ARMATUEE  WINDING  AND  MOTOE 

REPAIR  (CON  T.) 

Miscellaneous 

Supplies  that  shonlcl  be  purchased  as  needed  are:  solder,  soldering  paste, 
soldering  acid,  insulating  material,  magnet  wire,  lead  wire,  steel  magnets, 
electro  magnets,  iron  fillings,  fuses,  lamps,  hack  saw  blades,  commutator 
picks,  dry  cells,  etc. 


VIII.    EQUIPMENT  FOR  AUTOMOBILE  REPAIR 

(20  Students)  y 

Machinery 

*1    engine  lathe,  15  inch,  with  tools  ^ 
*1    emery  grinder,  10  inch 
1    emery  grinder,  portable 

*1  drill  press,  20  inch,  with  chuck  and  assorted  drills,  1/16"  to  f" 

1  electric  drill,  portable,  with  chuck  and  assorted  drills,  1/16"  to  3/8" 
**1  crane,  portable,  with  chain  hoist 

**1  electric  valve  grinding  machine 

Tools  and  accessories 

20  tool  kits 

3  sets  Ford  wrenches,  special  ^  ■ 

3  sets  Buiek  and  Overland  wrenches  .  '  . 

2  sets  socket  wrenches,  universal 

2  sets  open,  end  wrenches,  standard 

2  sets  open  end  wrenches,  thin  ,    '  : 

2  sets  pipe  wrenches  assorted 

2  sets  monkey  wrenches,  assorted 

1  set  adjustable  wrenches  • ,  . 

.    1  set  adjustable  reamers,  (j"  to  IJ")  ' 

1  set  solid  reamers,  (|"  to  5")  ,  ~  ' 

1  set  'Ford  reamers,  special  ■ 

2  sets  bearing  scrapers,  assorted 
<           1  crank  shaft  timing  device 

6  screwdrivers,  midget 

6  electrician's  pliers  '  ■-     ■  ' 

2  blow  torches  (quart  size)  ■ 

2  soldering  coppers  -  ■ 
3-  sets  files,  assorted 

3  battery  testing  hydrometers 
*1  battery  test  set 

1  generator  test  sef 

1  double  jack  on  wheels 

Furniture 

2  work  benches,  heavy,  equipped  with  machinist's  vises 

1  work  bench  and  vise,  light  construction 

4  engines  and  stands 

2  differential  stands  •         . ' 

3  lighting  and  ignition  systems  mounted  on  tables   

2  work  tables,  heavy 

8  wooden  horses,  heavy,  (4  high  and  4  low) 
1      teacher's  desk  and  chair 

1  blackboard,  portable 

Miscellaneous 

**1  gasoline  tank,  underground,  with  pump  .  . 

**2  oil  tanks,  with  pumps 

*1  transmission  and  differential  grease  can,  with  force  pump 

**1  air  compressor  and  tank 

**1  oxy-aeetylene  welding  outfit 
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IX.  EQUIPMENT  FOR  BRICKLAYING 

(12  Students) 

Tools  and  Accessories  ■ 
12    trowels,  10"  Rose  >  ' 

12    liammers,  small  brick  _  . 

6    levels,  bricklayers 
12    blocking  tools  . 

6    point  trowels,  Rose  -  ■ 

12    mortar  boards.    These  can  be  made  in  shop 

6    sets  of  line  pins 

1  large  ball  bricklayers  heavy  line 
6    square  shovels 

2  wheel  barrows 
2    mortar  hoes 

1  garden  hose,  50  ft. 

2  large  slaking  and  mixing  boxes 

4  squares 
Furniture 

1    portable  blackboard 

1  desk 

2  chairs 

X.  EQUIPMENT  FOR  DRAFTING  AND  BLUEPRINTING 

(20  Students) 

Tools  and  Accessories 

20    drawing  instrument  sets,  eight  piece 

20    transparent  triangles,  60  x  30  deg.,    8  in.  ^ 
20    transparent  triangles,  45  x  45  deg.,    8  in. 
*2    transparent  triangles,  30  x  60  deg.,  20  in. 
*2    transparent  triangles,  45  x  45  deg.,  20  in. 

6    protractors,  six  inch,  180  deg. 

6    erasing  shields,  steel  ^  - 

20    triangular  scales,  twelve  inch,  architect's 

5  triangular  scales  twelve  inch,  engineer's 
*1    draftsman's  protractor,  steel 

20    ink  bottles,  small 

1    set  beam  compasses,  heavy 
*1    section  liner 

12    irregular  curves,  assorted,  transparent 
20    drawing  table  brushes 

1    paper  cutter,  twenty  inch 
**1    paper  punch,  heavy 

1    blue  print  frame,  18"  x  24" 

1  machini.st's  combination  set,  12",  with  protractor 
*1    micrometer,  zero  to  one  inch,  with  vernier 

2  steel  scales,  six  inch 

1    steel  scale,  twelve  inch 

1  square,  four  inch,  adjustable 

2  pair  spring  calipers,  8  in.  outside 
2    pair  spring  calipers,  8  in.  inside 

14  sketch  boards,  10"  x  14"   (log  boards) 
*3    slide  rules,  ten  inch 

1    bench  oilstone,  fine 

1    pencil  sharpener,  draftsman's 

1    box  lettering  pens,  assorted 
20    T  squares,  thirty  inch,  transparent  edges 
20  school  penholders,  good  grade 

1    proportional  divider 

15  drawing  tables,  adjustable,  36  x  42  in. 
20    drawing  stools,  adjustable 

4    drawing  tables,  flat,  6  ft.  x  3*  ft.  (Soft  tops) 
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X.  EQUIPMENT   FOE   DEAFTING   AND  BLUEPEINTING 

(CON'T.) 

Furniture — Continued 

**2  drawing  boards,  vertical,  8  ft.  x  4  ft.  (Soft  tops) 

**1  drafting  machine,  universal 

1  rnler  drafting  machine,  parallel 

1  teacher's  desk  and  chair 

-    *1  mercury  are  continuous  blue  print  mahcine 

*1  washing  tank,  6  ft.  x  4  ft. 

1  bookcase,  capacity  500  books 

2  supply  cabinets.  3  x  2  x  5  ft.  .  /  • 
5  six  drawer  units  steel  filing  cabinets  ' 

1  model  table  and  sketching  table,  6  ft.  x  3  ft. 

20  drawing  boards,  80"  x  36"  "  ■ 

1  drawing  board  rack 

1  blackboard,  portable 
Miscellaneous  ,  '• 

12  drawing  texts  for  reference,  assorted  -  ^ 

20  di-awing  texts  for  students,  elementary 

*15  drawing  texts  for  students,  advanced 

5  machine  design  texts,  assorted 

4  mechanical  engineer's  handbooks,  assorted  .  ' 

.1  architect's  handbook  ... 

3  electrcal  handbooks,  assorted  '  ^  •■ 

1  file  of  three  monthly  and  weekly  magazines  (trade)     Handbooks  and 
reference  books,  miscellaneous 

XI.  EQUIPMENT  FOE  ELECTEICAL  TESTING 

(15  Students) 

Machinery 

3    DC  motors :  compound  ;  1200  RPM ;  2  HP :  110  or  220  V  ;  starting  boxes 

and  control  apparatus.    Over  compounded  20% 
1    MG  set ;  Gen. :  12  V  ;  14  amps ;  Motor  ;  induction  ;  1750  RPM ;  suitable 

voltage  with  control  apparatus  for  battery  charging 
1    MG  set;  Gen.:  3  KW ;  220  V;  comp.  Motor;  induction;  ,1725  RPM; 

suitable  voltage  and  control  apparatus 
1    rotary  converter  1750  RPM;  21/3  KW ;  110  or  220  V ;  3  phase;  60  cycle; 

suitable  control 

*2    motors;  squirrel  cage  induction;  1750  RPM;  3  HP;  110  or  220  V;  3 

phase ;  60  cycle ;  suitable  control 
*1    motor ;  wound  rotor  induction ;  1750  RPM ;  3  HP ;  110  or  220  V ;  3 

phase ;  60  cycle ;  suitable  control 
*1    motor;  repulsion  induction  (Wagner  or  Century  type);  1750  RPM;  i 

HP ;  110  or  220  V ;  60  cycle 
*1    motor ;  single  phase  induction ;  split  phase  starter ;  1750  RPM ;  f  HP : 

110  or  220  V  ;  60  cycle 
*1    AC  Generator;  3  KW ;  220  V ;  3  phase;  60  cycle;  control  apparatus 

and  exciter 

*n    motor;  mill  type;  3  HP ;  220  V ;  3  phase;  60  cycle 
**1    motor  ;  self  starting  synchronous  ;  3  HP;  110  or  220  V  ;  3  phase  ;  60  cycle 
Tools,  Instruments  and  Accessories 
15    pliers,  side  cutting,  8" 

15    screw  drivers,  5"  • 

6  screw  drivers,  3" 

1    drill,  double  speed  breast,  steel  frame,  (3  Jaw  Chuck) 

1  shears,  12",  3"  cut  (tinners)  ~v  , 

2  braces,  ratchet,  10"  sweep 

2  torches,  gasoline,  1  qt. 

1    wheatstone  bridge  testing  set  of  standard  make 

3  slide — wire  bridges 
3  galvanometers 

7  DC  voltmeters ;  suitable  ranges  and  types 
7    DC  ammeters;  suitable  ranges  and  types 
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XL    EQUIPMENT  FOR  ELECTKTCAL  TESTING  (CON'T.) 

Tools,  Instruments  and  Accessories — Continued 

1    DC  millivoltmeter ;  0-50'  MV  range,  with  1,  10,  50,  100  amps,  shunts 

1  DC  millivoltmeter ;  50  -0-  50  range 

*6  AC  voltmeters;  suitable  ranges  and  types 

*6  AC  ammeters;  suitable  ranges  and  types 

*6  AC  wattmeters  ;  suitable  ranges  and  types 

*3  current  transformers;  5,  10  and  20  to  1;  plug  type,  portable 

2  DC.  watt-hour  meters  ;  suitable  type  and  current  capacity 
*1  AC  watt-hour  meter ;  induction  type ;  2  wire 

*1    AC  watt-hour  meter;  induction  type;  3  wire 
*1    AC  watt-hour  meter,  polyphase 
*3    Transformers ;  1  KW ;  2  to  1  ratio 
1    testing  mag-neto,  10,000  ohm 

6    speed  indicators  "  . 

4    spring  balances,  25  lb. 
1    storage  battery,  3  cells,  glass  container 
1    storage  battery,  hydrometer  syringe 
1    tungar  rectifier  and  extra  bulb 
1    vibrating  type  rectifier 
1    mercury  arc  rectifier 
1    foot  candle  meter 
**1    oxyacetylene  battery  welding  outfit 

1  thermometer,  0-220°  F. 

2  thermometers,  0-100°  O.  . 
Furniture 

1    supply  ease 

**1    screw  case,  revolving  /         -  ... 

4    racks  for  tools,  wire  and  conduit  .  ^ 

1    storekeeper's  desk  and  filing  cabinet 
1    work  table 

1    battery  charging  and  welding  table  • 
1    instalment  cabinet 
Miscellaneous 

1    complete  slate  switch  board,  for  control  of  machines,   equipped  with 

necessary  switches,  instruments,  .etc. 
1    complete  conduit  system  for  AC  and  DC  machines.    Sufficient  switches, 
rheostats,  lamps,  wire,  conduit  and  other  equipment  as  may  be  neces- 
sary to  complete  the  installation. 
Miscellaneous  supplies  and   equipment  such   as  primary  cells,  lampbanks, 
coils,  incan,descent  lamps,  photometer,  adjustable  MG  set  foundations, 
polyphase  test  board,  prony  brake,  etc.  should  be  purchased  or  made  to 
meet  the  requirements  of  the  shop. 

XII.    EQUIPMENT  FOE  ELECTRICAL  WIRING 

(20  Students) 

Machinery  „  .rr 

3    motors;  compound  wound;  2  HP;  1200  RPM ;  110  or  220  V;  over  com- 
pounded 20% ;  with  starting  boxes  and  control  apparatus 
1    motor ;   repulsion  induction    (Wagner  or  Century  type)  ;  £-  HP ;  1750 

RPM;  110  or  220  V;  60  cycles 
1    motor;  single  phase  induction;  split  phase  starter;  f  HP;  1750  KPM; 

110  or  220  V;  60  cycles  ^^^^ 
1    MG  set.  Gem. ;  3  KW  ;  220  V  ;  eomp.  Motor ;  induction  ;  1725  KPM ;  IIU 

or  220  V ;  suitable  control  ' 
*1    motor;  squirrel  cage  induction:  3  HP;  1750  RPM;  110  or  220  V ;  S 
phase;  60  cycles;  with  compensator  and  remote  control 
Tools,  Instruments  and  Accessories 

1  fish  tape,  100  ft.  3/16  in.,  steel       . ' 

2  soldering  coppers,  electric 
2    hickeys  for  bending  pipe 
1    electrician's  bit,  i" 

1    electrician's  bit,  11/16"  ^  ■ 
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XII.  EQUIPMENT  FOR  EI.ECTEICAL  WIRING  (CON'T.) 

1  electrician's  bit,  f" 

1  electrician's  bit,  1"  - 

2  expansive  bits,  different  sizes 

1  bell  hanger  bit,  12"  long,  i"  ■  •- ' 

1  bell  hanger  bit,  12"  long,  3/S"  • .  .   '  ' 

1  bell  hanger  bit,  12"  long,  J"  -  .    •  , 

1  bit  brace,  8"  sweep  , 

1  tool  cheek  board  .  '       '  ■  ■ 

100  blank  tool  cheeks  '  . 

1  breast  drill 

.1  hand  drill,  ratchet  '  . 

1  hack  saw  frame,  adjustable  , 

6  claw  hammers,  13  oz.  ■  •  . 

1  oil  stone  . 

1  level,  22" 

1  mitre  square,  6"  ■ 

1  monkey  wrench,  12"  .  ^ 

1  set  pipe  dies  and  stocks  ■  , 
20  pr.  pliers,  side  cutting,  6" 

2  pr.  i)liers,  oblique  cutting,  5" 

3  pr.  pliers,  combination  gas,  6" 
2  pr.  pliers,  long  nose,  6" 

2  pr.  pliers,  side  cutting,  8" 

1  cross  cut  saw,  24" 

2  compass  saws,  12"  . 
^     2  wood  chisels,  V' 

.1  wood  chisel,  i"  .  ; 

1  wood  chisel,  1" 

1  pr.  scissors,  electrician's  5" 

10  screwdrivers,  5"  blade,  heavy  •    '  , 

10  screwdrivers,  4J"  blade,  slim 

1  Stillson  wreuehe,  10" 

1  Stillson  wrench,  14" 

1  gasoline  torch,  1  qt. 

2  machinist's  vises 

1  set  twist  drills;  0-60  . 

1  set  small  taps  and  dies  •  .  ■ 

1  pipe  vise  ■  ■ 

1  wive  gage,  0-36  '  ' 

2  annunciators,  gravity  drop,  4  drop  ■,  : 
*4  phone,  apartment  house  wall  telephone  set           ;  "'• 
*2  phone,  magneto  wall  telephone  set 

*2  phone,  three  unit,  intercommunicating  '  ' 

1  testing  magneto  '      •  ' 

2  star  drills,  V,  12"  long  ■   .  ■ 
2  star  drills,  f ",  18"  long 

2  oil  cans,  3  oz.  .  ' 

4  floor  chisels — 3"  face 

Furniture  •  . 

2  work  benches  •  , 

1  balloon  frame,  5  rooms  full  size  materials,  soft  wood 

1  slate  for  panel  board  to  suit  shop  conditions 

1  stool,  for  tool  room  .    ,   .  _ 

1  clothes  cabinet  ■ 

1  tool  and  supply  room  with  shelves,  racks  and  bins 

1  teacher's  desk  and  chair 

1  blackboard,  portable 

10  stools  or  small  step  ladders,  suitable  height  for  wiring  in  booths 

Miscellaneous 

Supplies  such  as  knobs,  cleats,  tubes,  conduit,  switches,  outlets,  fuse  blocks 
and  fuses,  wire,  lamps,  etc.  should  be  supplied  as  needed.  Bells,  push 
buttons,  alarm  devices,  relays,  lighting  fixtures,  etc.  should  be  supplied 
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XIII.    EQUIPMENT  FOR  MACHINE  SHOP  PRACTICE 

(15  Students) 

6  latlies.  simple  geared.  12"  x  5',  belt  driven  _ 

3  lathe,  heavy  duty,  14"  x  6',  QCG,  motor  driven 

1  lathe,  heavy  duty,  18"  x  8',  QCG,  motor  driven 

1  lathe,  speed,  G"  x  5',  belt  driven 

1  shaper,  18"  back  geared,  motor  drn  en 

1  milling  machine,  universal,  belt  driven 

1  vertical  attachment  for  universal  milling  machine 

1  slotting  attachment  for  universal  milling  machine 

1  plain  milling  machine,  belt  driven 

1  universal  cutter  grinder,  belt  driven 

1  internal  grinding  attachment  for  universal  grinder 

1  drill  press,  25"  with  tapping  attachment,  motor  driven 

1  sensitive  driU  press,  belt  driven 

1  hack  saw,  motor  driven  _ 

**1  double  head  planer,  24"  x  24"  s  8',  motor  driven 

**1  turret  lathe,  belt  driven,  Turret  tools  to  consist  of  1  box  turmng  tool 
holder,  1  balance  turning  tool  holder,  1  die  head  and  dies  Ub  btd 
from  I"  to  1"  by  16ths,  cutting  off  and  knurling  tool  holder,  driU 
holder  and  tap  holder 

1  arbor  press 

1  tool  grinder  (two  wheels)  motor  driven 

Tools  and  Accessories 

15  rules,  steel,  6" 

10  rules,  steel,  12"  ■  . 

1  rule,  steel,  24" 

1  straight  edge,  steel,  24" 

1  bevel  protractor,  9" 

1  vernier  caliper,  12" 

3  micrometer  calipers,  outside,  0"  to  1 

1  micrometer  caliper,  outside,  1"  to  2"       -  ,  - 

1  micrometer  caliper,  outside,  2"  to  3" 

1  micrometer  caliper,  outside,  3"  to  4^" 

1  micrometer  caliper,  outside,  4"  to  5" 

1  micrometer  caliper,  outside,  5"  to  Q" 

1  set  micrometers,  inside,  2"  to  12" 

,15  try  squares,  4"  ^ 

G  combination  squares,  12" 

1  breast  drill 

3  hack  saw  frames 

15  ball-pene  hammers,  IJ" 

15  flat  chisels 

15  cape  chisels 

15  gouge  chisels 

15  diamond  point  chisels 

1  monkey  wrench,  steel  handle,  18" 

3  monkey  wrenches,  steel  handle,  12" 

6  screw  drivers,  8"  '  '  ' 

6  screw  drivers,  10" 

6  outside  calipers,  3" 

6  inside  calipers,  3" 

6  outside  calipers,  6" 

6  inside  calipers,  6" 

6  dividers,  6" 

6  hermaphrodites,  6"  : 

1  outside  caliper,  14" 

1    inside  caliper,  14"  , 
15    center  gauges 

12    files,  half  round,  smooth  cut,  12" 
12    files,  half  round,  second  cut,  12" 
12    files,  square,  second  cut,  12" 
12    files,  flat  bastard,  12" 
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XIII.    EQUIPMENT    FOR    MACHINE     SHOP  PRACTICE 

(CON'T.) 

Tools  and  Accessories — Continued. 


12 

files,  round  bastard,  12" 

12 

files,  triangular,  smooth,  10" 

1 

sui'faee  gauge,  12" 

1 

surface  gauge,  6" 

1 

screw  pitcli  gauge 

1 

thickness  gauge 

1 

taper  gauge 

1 

radius  gauge 

2 

depth  gauges,  6" 

1 

set  drills.  1/16"  to  V'  by  64ths 

1 

set  drills.  No.  1  to  60 

1 

set  twist  drills,  I"  to  2"  by  IGths 

12 

center  drills 

6 

scribers,  8" 

1 

key  seat  rule,  6" 

1 

set  taps,  i"  to  1" 

1 

screw  plate 

1 

pipe  wrench,  18" 

1 

pipe  wrench,  6" 

6 

combination  pliers 

15 

scrapers 

1  - 

set  machine  reamers,  I"  to  1"  by  16ths 

1 

set  hand  reamers,  J"  to  1"  by  16ths 

1 

set  taper  pin  reamers 

1 

set  mandrels,  *"  to  IV'  by  16ths 

Furniture 

1    bench  50'  long,  30"  wide,  and  36"  high  equipped  with  15  vises 
1    tool  room  with  racks  and  shelves 
1    teacher's  desk  and  chair 

1    portable  black  boai-d  ..  ..    ^  .    .  • 

Miscellaneous 


1 

level,  12"                 .                   •  , 

1 

tape,  steel,  50'                                        ■        •  ' 

1 

box  drive  punches,  assorted  '• 

1 

box  center  punches 

3 

wrenches,  adjustable,  8"                               ■  ■ 

2 

sets  drop  forged  lathe  dogs,  I"  to  6"  with  safety  set  screws 

1 

drill  gauge 

1 

lathe  chuck,  14"  -  4  jaws  . 

4 

lathe  chuck,  12"  -  4  jawg            '    -  , 

1 

lathe  chuck,  18"  -  4  jaws 

2 

universal  lathe  chuck,  12"  -  3  jaws 

12 

tool  holders,  straight,  for  3/8"  sq.  tool  bits 

12 

tool  holders,  RH.,  for  3/8"  sq.  tool  bits 

12 

tool  holders,  LH.  for  3/8"  sq.  tool  bits 

12 

tool  holders,  side 

12 

tool  holders,  parting 

6 

boring  tool  holders  for  -J"  tool  bits 

6 

boring  tool  holders  for  3/16"  tool  bits 

1 

knurling  tool 

1 

test  indicator 

1 

revolution  counter 

1 

forge  with  necessary  tongs,  sledges,  swages,  hardies,  punches 

1 

tempering  furnace  (gas  or  oil)  about  6"  x  8"  x  12" 

1 

blower  for  forge 

1 

anvil 

*,1 

center  grinder,  portable 
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XIV.    EQUIPMENT  FOR  PATTERNMAKING 

(20  Students) 

Ji'T  fiCjlhyti/Qyii 

1  band  saw,  36",  equipped  with  automatic  saw  guide 

2  band  saw  blades,  7/8",  3  teeth  per  inch 

2  band  saw  blades,  V' ,  5  teeth  per  inch 

3  band  saw  blades,  3/8",  5  teeth  per  inch 
3  band  saw  blades,  i",  7  teeth  per  inch 

1  saw  bench,  universal  ^   ^ .  ,  ^     r-    ^  \ 

2  each,  circular  saws  for  ripping,  10,  12,  14  (one  only  first  year) 
1  each,  circular  saw  for  crosscutting,  .10,  12,  14 

1  jointer,  12",  with  safety  cylindrical  head 

1  single  surfacer,  24" 

**1  borLug  machine,  vertical  ^  _ 

*1  patternmaker's  lathe,  16"  swing  over  bed,  61"  between  centers,  with  floor 
stand  and  attachments 

3  speed  lathes,  12",  with  attachments 
1  trimmer,  capstan  wheel 

1  Sander,  disc,  15",  with  2  discs 

1  sander,  oscillating  spindle,  with  two  spindles,  o     and  ^ 

1  tool  grinder,  universal,  with  planer  knife  attachment 

1  tilting  furnace  for  melting  soft  metal 

Tools  and  Accessories 

20    block  planes,  adjustable 
20    jack  planes,  14" 

20    back  saws,  12",  14  points  n  iq 

20    claw  hammers,  curved  claw,  bell  face,  octagonal  neck  and  poU,  Id  oz. 

20    knife  handles  and  blades,  patternmaker's 

20    mai-king  gauges 

20    try  squares,  hardened  steel,  8" 

20    handled  paring  chisels,  beveled  edge,  1" 

20    handled  paring  chisels,  beveled  edge,  I"  ^ 

20    handled  paring  chisels,  beveled  edge,  1" 

20    boxwood  rules,  2  ft.  two  fold 

20    shrinkage  rules,  1/8"  per  ft,  2  ft.,  no  fold,  boxwood  or  steel 
6    shrinkage  rules,  .1/10"  per  ft.,  2  ft.,  no  fold,  boxwood  or  steel 
6    shrinkage  rules,  3/16"  per  ft.,  2  ft.  no  fold,  boxwood  or  steel 
6    shrinkage  rules,  1/4"  per  ft.,  2  ft.,  no  fold,  boxwood  or  steel 

20    dust  brushes 
4    smooth  planes,  smooth  bottom,   iron,  10  long 

1  rabbit  plane,  iron,  8^"  long,  IJ"  cutter 

2  router  planes,  closed  throat 

2    core-box  planes  , 

6    spokeshaves,  adjustable  mouth,  raised  handle  10  ,  2  1/8  cutter 

6    panel  gauges,  adjustable  point 

6  tee  bevels,  iron  handled,  sliding  8"  blade,  5  1/8  handle  -  ^ 
4    bit  brace,  ratchet,  10"  sweep 

2  steel  squares,  body  24"  x  2",  tongue  18"  x  li 

3  each,  screwdriver  bits,  3/.16",  \"  and  4"  tip  ■ 

1  doz.  each,  nail  sets,  2/32"  and  4/32"  cup  (4  doz.  only  first  year)  ^ 

2  each,  handled  paring  gouges,  bent  shank,  regular  sweep,  1/8  ,  4  ,  rf/a  . 

X"   5/8",  %"  ,  ,1 

2  each,'  handled  paring  gouges,  bent  shank,  middle  sweep,  i",  7/8",  1",  1|'' 
2  each,  handled,  paring  gouges,  bent  shank,^  flat  sweep,  1*  ,  If  ,  ^  ,  <> 
2    each,  handled  turning  gouges,  3/8",  1",  14"    _  .  ,      ,  .^f^ 

2  each,  handled  turning  chisels,  special  style  points,  1  '  right  skew,  i  leic 

skew,  1"  spear  point,  1"  round  point,  14"  square  point  _ 
1    each,  handled  turning  chisels,  4"  right  skew,  ¥'  left  skew,  i"  spear  point 

4"  round  point,  1"  square  point 
1    expansive  bit 
1    lumber  scale 

1    straight  edge,  steel,  beveled  edge,  36"  long,  2"  wide 

6    screw  drivers,  standard  head,  5"  long,  1  1/64"  dia.,  84    over  all 

3  each,  rose  countersinks,  3/8"  and  5/8" 
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XIV.    EQUIPMENT  FOR  PATTERNMAKING  (CON'T.) 

Tools  and  Accessories— Gontinxied.  : 


1 

nni vpi^sal  lipvf^l 

4 

4 

combination  sets,  12"                               ■  ' . 

1 

doz.  snrinsT  diviflprs    fi"    Rolifl  nnt 

6 

outside  callipers,  6",  solid  nut 

4 

inside  calipers   6"  solid  nut 

1 

2 

sets  trammels,  machinist's  adjustable                   .  • 

1 

hand  drill 

6 

pr.  carpenter's  pincers,  6"  - 

2 

cross  cut  hand  saws,  straight  back,  26",  8  point 

2 

rip  hand  saws,  straight  back,  26",  5  point 

3 

sets,  auger,  bits,  estension  lip,  double  thread,  3/16" 

to 

16ths 

6 

each,  gimlet  bits,  German  pattern,  Vs",  3/16",  Vi",  5/16" 

2 

screw  drivers,  automatic 

4 

each,  carborundum  oilstones,  8"  x  2"  x  1",  coarse  and 

fine 

2 

cclL-il,             UUl  LulUuIU     blip     JbtOneS     rt-^        X     ^78        X  78 

to 

5/16";  W  X 

±4       A.     /8       LO  /S 

2 

each  hondled  paring  chisels,  beveled  edges,  Vs"f  %",  ' 

4", 

m" 

1 

cui-ii,  iitiij.uifu  iiiiiifc;!  guLigt^b,  uevcieti  ouLSiue,  leguiar 

sweep,  i",  1",  li" 

1 

oCt  to  Lccl   11 UJLU  Uci  b,   O/  JLD    ,  xv-uman 

1 

QIA'f"    chopl    1  fi^"'l"Di'"0     Q /I  ft"  T?i-MV»nn 
ocU   bLt-CJ.  IcLLclbj   O/  J-U    )  XvOXIiaU 

1 

cioz.  eacn,  nana  sciews,  aajustaDie,  o  ,  lU  ,  1,^  span 

1 

doz    bin*  cl fi  TTni^    pp^^pii tvi r*    ctftcil    Q   -Fi-  c-nmn 

2 

bench  trimmers 

A 

2 

doz.  machinist's  oilers,  straight  spout,  1  pt. 

1 

each,  fillet  tools,  1",  I",  \" ,  %",  |",  Vs" 

3 

putty  knives 

1 

each,  carving  tools,  long  bend,  1",  f",  i",  I" 

1 

each,  sand  sieve,  8  and  12  mesh                    ' ' 

1 

molder's  shovel 

2 

molder's  rammers  (bench) 

1 

molder's  pipe  slick 

1 

molder's  lifter,  12"  long,  %"  wide 

1 

bulb  sponge 

1 

rubber  mallet                                   '  •  ... 

2 

molder's  trowels,  square,  2"  x  6"               '  • 

2 

molder's  trowels,  IJ"  x  5" 

2 

bench  lifter 

3 

slick  and  flute                                            '       .  '  ' 

2 

gate  cutters 

1 

flange  and  bead 

1 

each,  stove  tool                     /  ' 

1 

slick  and  spoort 

1 

each,  pressed  steel  flasks,  15"  x  18",  24"  x  80",  10"  x 

12" 

1 

snap  flask  10"  x  12" 

1 

soft  molder's  brush 

1 

bellows,  10" 

Furniture 

20    benches  equipped  with  quick  acting  vises 
1    double  molder's  tub 
1    teacher's  desk  and  chair 
1    portable  blackboard  ,        ■  .. 

Miscellaneous 

1    water  pail,  12  qt.  ' 
100    prs.  dowel  pins,  brass 
.1    glue  heater,  2  pots,  1  qt.  capacity  each 

1  brazing  clamp  outfit  complete 

2  doz.  saw  files,  blunt  band,  6" 


19 


XIV.  EQUIPMENT  FOR  PATTERNMAKING  (CON'T.) 

Miscellaneous — Continued  ^„ 

1  doz.  saw  files,  slim  taper,  b 
\    doz.  auger  bit  files 

2  doz.  machiuist's  files,  assorted  - 

XV.  EQUIPMENT  FOR  PLUMBING 


Tools  and  Accessories  \ 
8    melting  pots  with  gas  burners  (plumoer  s  furnaces) 

2  plumber's  gasoline  torches 

3  pipe  vises,  portable 
2    machinist  vises 

2    three  wheel  cutters,  Vs"  to  1" 

1  three  wheel  cutter,  1"  to  2"  ^ 

2  one  roller  cutter,  Vs"  to  1"  ' 
1    one  roller  cutter,  1"  to  2" 

1    each,  chain  tongs,  18",  24",  and  36 

3  boxwood  dressers  ,  .  ,  \ 
1    each,  nipple  chucks,  Vs"  to  2"  (to  be  made  m  shop) 

1  each,  pipe  wrenches,  "Trimo,"  18"  and  24" 

2  pipe  reamers,  1  large  and  1  small 
1    set  twist  drills 

1  set  taps,  Vb"  to  IV2"  \^  , 

2  sets  plumber's  stocks  and  dies,  %    to  & 
1    set  plumber's  stocks  and  dies,  1"  to  2" 
1    set  ratchet  stocks  and  dies,  Vs"  to  %" 

1    testing  machine 

5    plumber's  kits,  complete  as  follows 
1    hand  saw 
1    compass  saw 
1  hammer 

1    each,  pipe  wrenches,  10"  and  14" 
1    pr.  combination  straight  pliers 
1    hack  saw 

1    spun  brass  grease  box 

1  ladle,  3" 

2  moleskin  wiping  cloths  - 
1    branch  wiping  cloth 

1    each,  drift  plugs,  m" ,  IV2"  and^2" 

1    each,  bending  springs,  1%",  I-/2"  an.d  2" 

1    turn  pin.  No.  2 

1    tap  borer,  short 

1    bending  pin 

1    half  oval  shave  hook 

1    soldering  copper,  wood  handle,  Nos.  3  to  St> 

1    straight  yarning  chisel 

1    stub  calking  chisel,  light  weight,  Vz" 

1    stub  calking  chisel,  heavy  weight,  %" 

1    E..H.  calking  chisel 

1    L.H.  calking  chisel 

1    brass  pipe  wrench,  12",  Vs  to  2"  pipe 

1    rasp,  12" 

1    file,  12" 

1    cold  chisel,  6"  x  V2" 

1    cold  chisel,  8"  x  %" 

,1    pr.  dividers.  6" 

1    expansive  bit,  Vs"  to  3  " 

1    ratchet  bit  brace 

1    monkey  wrench,  wood  handle 

Furniture  ,  ^  ,  ,  .  „ 

3    plumber's  benches,  42"  x  96",  metal  or  metal  covered  tops 

2   vise  benches,  24"  x  120" 
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XV.    EQUIPMEJJT  FOE  PLUMBING  (CON'T.) 

Furniture — Contimied 

1    pipe  bending  bench 

1  skeleton  building,  two  stories,  if  possible,  with  seven  or  eight  small 
rooms  for  use  in  instaJling  bath  room,  kitchen  and  laundry  facilities. 
The  building  should  have  a  basement  and  the  floor  surrounding  the 
building  should  be  of  ground  so  that  practice  in  laying  service  and 
sewer  connections  may  be  obtained. 
■'  1  teacher's  desk  and  chair 
1    portable  blackboard  , 

Miscellaneous 

A  supply  of  water,  gas  and  lead  pipe,  solder,  block  tin,  fittings,  traps,  vents, 

drain  and  drainage  pipes. 
Plumbing  fixtures,  fittings  and  trimmings  for  practice  work,  including  water 

closets,  urinals,  lavatories,  sinks,  bathtubs,  laundry  tubs,  water/  heater, 

shower,  etc. 


XVI.    EQUIPMENT  FOE  PEINTING 

(15  Students)  -  '  - 

Machinery 

1  press,  10  X  15,  including  single  disc,  combined  gear,  and  pinion  guard, 
crank  shaft,  3  semi-steel  chases,  6  roller  trucks,  6  roller  stocks  (3  with 
rollers  cast),  2  wrenches  and  brayer;  also  short  ink  fountain  and  V4, 
HP  Motor  complete 

1  press,  12  x  18,  including  single  disc,  combined  gear  and  pinion  guard, 
crank  shaft,  3  semi-steel  chases,  6  roller  trucks,  6  roller  stock  (3  with 
rollers  cast),  2  wrenches  and  brayer;  also  short  ink  fountain  and  V2 
HP  Motor  complete 

1  wire  stitcher 

2  spools  of  wire    '  . 
1    paper  cutter,  25  inch  lever 

1    lead  and  rule  cutter  . 
1    hand  perforator,  6  inch 

.1    foot-power  punching  machine  , 

1  hand  numbering  machine  ^  ,   '  :  ■ 

2  type-high  numbering  machines 
1    proofpress  with  stand,  16  x  31 

**1  Kelly  press  with  floor  plate,  automatic  feeder  and  blower  to  include  1 
chase,  1  set  cast  rollers,  extra  set  roller  stocks,  counter  oil  can  and 
wrenches.  One  motor  for  press  with  dynamic  brake  and  one  motor 
for  feeder 

1    slug-casting,  type-setting  machine 

1    steel  dump  &  correcting  bank 

1    steel  self  dumping-  metal  truck 

1  cover  and  job  folding  machine  with  Vs  HP  Motor 

Type 

200  pounds  10  point  Century  Old  Style,  with  spaces  and  quads 
100  pounds  8  point  Century  Old  Style,  with  spaces  and  quads 
25  pounds  6  point  Century  Old  Style,  with  spaces  and  quads 
50  pounds  12  point  Century  Old  Style,  with  spaces  anl  quads 
50  pounds  14  point  Century  Old  Style,  with  spaces  and  quads 
50  pounds  IS  point  Century  Old  Style,  with  spaces  and  quads 
50    pounds  24  point  Century  Old  Style,  with  spaces  and  quads 

2  fonts  6  point  Cheltenham  Old  Style 
2  fonts  8  point  Cheltenham  Old  Style 
2  fonts  10  point  Cheltenham  Old  Style 
2  fonts  12  point  Cheltenham  Old  Style 
2  fonts  14  point  Cheltenham  Old  Style 
2  fonts  18  point  Cheltenham  Old  iStyle 
2    fonts  24  point  Cheltenham  Old  Style 

2    fonts  36  point  Cheltenham  Old  Style  .  ■■  - 
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XVI.    EQUIPxAIENT  FOU  PRTNTl^sCJ  (CON'T.) 

Type — Continued  ^, ,  „  , 

2  fonts  48  ijoint  Cheltenham  Old  Style 

2  fonts    6  point  Cheltenham,  Bold 

2  fonts    8  point  Cheltenham  Bold 

2  fonts  10  point  Cheltenham  Bold 

2  fonts  12  point  Cheltenham  Bold 

2  fonts  14  point  Cheltenham  Bold 

2  fonts  18  point  Cheltenham  Bold 

2  fonts  24  point  Cheltenham  Bold 

2  fonts  30  point  Cheltenham  Bold 

2  fonts  36  point  Cheltenham  Bold 

2  fonts  48  point  Cheltenham  Bold 

2  fonts  60  point  Cheltenham  Bold 

2  fonts  72  point  Cheltenham  Bold 

2  fonts    6  point  Cheltenham  Bold  Condensed 

2  fonts    8  point  Cheltenham  Bold  Condensed 

2  fonts  ID  poi-t  Ciieli-r.V.r.r.!  Bold  Condensed  _ 

2  fonts  12  point  Cehltenham  Bold  Condensed 

2  fonts  14  point  Cheltenham  Bodl  Condensed 

2  fonts  18  point  Cheltenham  Bold  Condensed 

2  fonts  24  point  Cheltenham  Bold  Condensed 

2  fonts  36  point  Cheltenham  Bold  Condensed 

2  fonts  48  point  Cheltenham  Bold  Condensetl 

2  fonts  60  point  Cheltenham  Bold  Condensed 

2  fonts  72  point  Cheltenham  Bold  Condensed 

2  fonts  18  point  .Cheltenham  Bold  Extra  Condensed 

2  fonts  24  point  Cheltenham  Bold  Extra  Condensed 

2  fonts  36  point  Cheltenham  Bold  Extra  Condensed 

2  fonts  48  point  Cheltenham  Bold  Extra  Condensed 

2  fonts  60  point  Cheltenham  Bold  Extra  Condensed 

2  fonts  72  point  Cheltenham  Bold  Extra  Condensed 

2  fonts  VI  point  Heavy  Copperplate  Gothic  No.  25 

2  fonts  12  point  Heavy  Copperplate  Gothic  No.  27  - 

2  fonts  12  point  Heavy  Copperplate  Gothic  No.  28 

2  fonts  18  point  Heavy  Copperplate  Gothic  No.  29 

2  fonts  18  point  Heavy  Copperplate  Gothic  No.  30 

3  fonts    6  point  Artcraft 

3  fonts    8  point  Artcraft  .  • 

3  fonts  10  point  Artcraft 

3  fonts  12  point  Artcraft 

3  fonts  14  point  Artcraft.  ■      ■    .  , 

3  fonts  18  point  Artcraft  ,  ' 

2  fonts  24  point  Artcraft  •  ■■ 

2  fonts  36  point  Artcraft 

2  fonts  48  point  Artcraft 

2  fonts  12  point  New  Model  Underwood  Typewriter 

2  fonts    6  point  Card  Litho  No.  1 

2  fonts    6  point  Card  Litho  No.  2 

2  fonts    6  point  Card  Litho  No.  3 

2  fonts    6  point  Card  Litho  No.  4 

2  fonts  12  point  Card  Litho  No.  1 

2  fonts  12  point  Card  Litho  No.  2 

2  fonts  12  point  Card  Litho  No.  3 

2  fonts  12  point  Card  Litho  No.  4 

2  fonts    6  point  Wedding  Text 

2  fonts    8  point  Wedding  Text 

2  fonts  10  point  Wedding  Text 

2  fonts  12  point  Wedding  Text 

2  fonts  14  point  Wedding  Text 

2    fonts  18  point  Wedding  Text 

2  fonts  24  point  Wedding  Text 

2    fonts  36  point  Wedding  Text 

2    fonts  48  point  Wedding  Text 
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XVT.    EQUIPMENT  FOll  FEINTING  (CON'T.) 

Type — Continued 

2  fonts    6  point  Century  Old  Style  Italic 

2  fonts    8  point  Century  Old  Style  Italic 

2  fonts  ,10  point  Century  Old  Style  Italic 

2  fonts  12  point  Century  Old  Style  Italic 

2  fonts  14  poin.t  Century  Old  Style  Italic 

2  fonts  18  point  Century  Old  Style  Italic 

2  fonts  24  point  Century  Old  Style  Italic 

2  fonts  36  point  Century  Old  Style  Italic 

2  one  lb.  fonts  2  point  LS  Brass  Rule 

2  one  lb.  fonts  2  point  LS  Dotted  Rule 
1  one  lb.  font  6  point  LS  Brass  Rule 

1  set  48  point  Cloister  Initials 

1  set  60  poin.t  Cloister  Initials 

]  No.  43  Cloister  Ornament 

1  No.  47  Cloister  Ornament 

1  No.  49  Cloister  Ornament 

1  No.  58  Cloister  Ornament  " 

1  set  60  point  Versatile  Initials 

1  No.  19  Floral  Decorator 

]  No.  33  Floral  Decorator 

1  No.  34  Floral  Decorator 

]  No.  26  Floral  Decorator         '  _  . 

3  No.  60  Floral  Decorator 
1  No.  31  Floral  Decorator 
1  No.  30  Floral  Decorator 

1  No.    15  Versatile  Ornament  * 

]  No.    58  Versatile  Ornament 

1  No.    39  Versatile  Ornament 

1  No.    44  Versatile  Ornament 

1  No.    41  Versatile  Ornament  - 

]  No.    45  Versatile  Ornament 

]  No.    56  Versatile  Ornament 

1  No.  100  Versatile  Ornament 

]  No.  10  Renaissance  Ornament 

]  No.  17  Renaissance  Ornament  '  ' 

1  No.    7  Renaissance  Ornament 

1  No.    4  Renaissance  Ornament 

1  series  No.  55  Art  Ornaments 

1  series  No.  57  Art  Ornaments 

1  No.  84010  Art  Ornaments 

15  pounds    6  point  Assorted  Spaces  &  Quads 

15  pounds    8  point  Assorted  Spaces  &  Quads 

15  points  10  point  Assorted  Spaces  &  Quads 

15  points  12  point  Assorted  Spaces  &  Quads 

15  points  14  point  Assorted  Spaces  &  Quads 

15  points  18  point  Assorted  Spaces  &  Quads 

15  points  24  point  Assorted  Spaces  &  Quads 

15  points  36  point  Assorted  Spaces  &  Quads 

15  points  48  point  Assorted  Spaces  &  Quads 

5  fonts  at  Border  (3  of  6  point  and  2  of  12  point) 

Tools  and  Accessories 

2  doz.  No.  1  quoins 
2  keys 

15  job  composing  sticks,  6x2 

4  job  composing  sticks,  8x2 
2  job  composing  sticks,  12  x  2 
2  flat  bellows,  8" 

12  type  gauges 

2  planers.  6"  ■  . 

3  proof  planer,  8" 

6  pair  of  tweezers 

n  doz.  spring  tongue  gauge  pins 

1  ink  knife  6" 
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XVI.    EQUIPMENT  FOE  PKIXTING  (CO^v'T.) 

Tools  and  Accessories — Conthiued 

2  pair  roller  bearers 

]  tablet  knife 

]  tablet  brush 

1  quart  success  safety  benzine  can 
15  all  brass  galleys,  6  x  10 

4  all  brass  galleys,  Qi  \  23i 

2  all  brass  galleys.  10  x  ,16 
100  pounds  metal  furniture 
lOO  pounds  6  point  TJS  slugs 
100  pounds  2  point  LS  leads 

Furniture 

1    unit  style  imposing  table  made  as  follows  : 

1    No.  3799  frame 

1    No.  3774  Coffin 

1    36  X  60  marble  surface 
Units  for  one  side : 

1    unit  No.  3801 — reglet  case 

1    font  No.  3730  LS  reglet 

1    unit  No.  3813  furniture  case 

1    font  No.  3748  LS  furniture 

1  drawer 

1    unit  3899  chase  rack 
T'nits  for  opposite  side : 

1    unit  No.  3863  letterboards 

1    unit  No.  .3841  galley  unit 
7    double  type  case  stands 

1  single  type  case  stands 

2  metal  furniture  cases 
4    No.  304.5  rule  cases 

1    font  No.  1  copper  thin  spaces  with  case 
1    No.  3690  reglet  cabinet  with  contents 
1    No.  3728  furniture  cabinet  and  contents 
1    case  brass  and  copper  thin  spaces 
65    California  job  cases 

:s:VII.    EQFIPME>v'T  FOR  SBEET  METAL  WORKING 

(15  Students) 

Machinenj 


] 

grooving  machine 

1 

folding  machine.  30" 

1 

forming  rolls.  30" 

*] 

burring  machine,  large 

] 

burring  machine,  small 

1 

turning  machine,  small 

] 

wiring  machine 

1 

beading  machine 

*1 

sf'tting-  down,  machine 

1 

gutter  beater.  30" 

1 

crimping  machine 

*1 

ring  and  circle  shears 

1 

square  shear 

1 

cornice  brake.  5'  or  8' 

*1 

combined  brake  and  folder 

1 

double  seaming  machine 

1 

portable  lever  punch 

1 

breast  drill 

1 

hand  drill 

Tools  and  Accessories 

1  hack  saw  frame,  adjustable.  1  doz.  8"  blades 
1    solid  mandrel  stake 
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XVII.    EQUIPMENT     FOR     SHEET     METAL  WORKING 

(CON'T.) 

Too^s  and  Accessories — Continued 

2  hollow  mandrel  stakes 

1  pon.diietor  stake 

1  <louble  seaming  stake 

2  hatchet  stakes,  1  large  &  1  small  ' 

2  small  square  stakes 

1  beakhorn  stake  .' 

1  blowhorn  stake  .    .  '  ' 

*]  candle  mold  .        -  . 

*3  creasing  stake  Avith  bar  '    .  ' 

*1  bottom  stake  '  ' 

*1  round  head 

*1  double  seaming  stake  with  4  heads      •,  ■ 

5  No.  4  riveting  hammers 

10  No.  4  setting  hammers 

3  ball  peen  2  lb.  hammers  .  .  . 
*3  cross  peen  hammers                      ■  f 

3  raising'  hammers,  3  sizes  .'.   ,  -i 

15  scratch  awls  ,  .  > 

15  center  punches  '  , 

fi  solid  punches 

1  each,  hollow  punch,        J".  1:1"  ' 
10  screwdrivers,  fi"  .  , 

5  screwdrivers,  10" 

2  monkey  wrenches,  8"  ,  : 
]  wing  dividers,  18" 

15  wing  dividers,  8" 

15  straight  snips.  No.  0,  12  riglit  and  3  li  Tl 

3  circular  snips.  No.  9 

~i  hawk-bill  snip.  No.  15 

3  steel  square,  16th,  24  X  18 

15  steel  square,  16th,  8  X  12 

18  boxwood  rules,  2  foot  .  ,         :  • 

1  circumference  rule  .      ,  ., 

15  hardwood  mallets  .  ...  ' 

15  file  handles 

6  cold  chisels,  i,"  .. 
6  cold  chisels,  }" 

3  round  nose  pliers,  6" 

]5  flat  nose  pliers,  6"  '  . 

3  flat  nose  pliers  with  side  cutter,  6" 

1  cutting  nippers.  No.  3  •  ■ 

12  files.  10"  flat,  6  coarse,  6  fine  '    ,  '  ■ 

3  files,  10"  half  round.  2  coarse,  1  fine 
10  soldering  coppers  with  handles,  2  lb. 

4  soldering  coppers  with  handles,  4  lb. 

3  each,  rivet  sets  &  headers.  No.  6,  No.  4,  No.  2.  No.  00 

2  each,  hand  groovers.  No.  CO.  No.  4,  No.  5,  No.  1.  No.  0 
pr.  bench  shears 

1  wire  gauge  ..  . 

6  ^ises 

7  double  gas  burners 
1  blow  torch 

*1  set  special  tools  for  auto  body  repair 

**1  oxy-acetylene  weldin.g  outfit  complete 

Furniture 

1  cutting  bench 

2  bench  plates 

1  matei-ial  rack 

1  machine  &  stake  bench 

8  double  work  benches 

2  soldering  benches 

1  teacher's  desk  &  chair 

1  portable  blackboard 
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XVIII.    EQUIPMENT  FOR  TAILORING 

(20  Students) 

Machinery 

4    tailor's  sewing  machines 

Tools  ami  Accessories 
10    press  stands 
6    cheese  blocks 

1    press  cushion  '  ■ 

6    tailor's  irons,  10  lb.  ("Goose") 

1  tin  bucket 

2  sponges 

1    curved  stick 
1    square  stick 
1    li  yd.  stick 
6    buttonhole  punches 
20    individual  kits  as  follows: 

1    trimmer,  bent,  Wiss  or  Heinisch,  8" 

1    straight  edge  45"  long 

1    crooked  edge 

1    tailor's  square 

1  thimble 

1    tape  line 

1  shears 

Furniture 

10    tables  (2*'x6') 
20  chairs 

1    demonstration  and  cutting  table  4'xlO' 
1    pressing  table  3'  x  12' 
1    teacher's  desk  and  chair 
1    portable  black  board 


